Section ofEpidemiology andPreventive Medicine 637 we gave much attention to such matters as the transmission of colds and the effects of chilling. Our findings have been carried further in recent years under conditions where one can say that one is studying a particular rhinovirus and not merely an infectious nasal washing. In general, however, the earlier results still hold good. Though colds are so prevalent, they seem to be rather poorly infectious, in contrast to influenza, measles and other viruses. The viruses concerned seem to be labile, readily inactivated by drying. They seem to be transmitted best by particles of intermediate size, not so small that they are readily inactivated during passage through the air, not so large that they fall quickly to the ground. There is good evidence that a cold can be caught by close contact with a sufferer; there is equally good evidence that such transmission of a cold cannot readily account for all the epidemiological facts. I have a feeling that the paradox can best be explained on the hypothesis that we are continually exchanging our respiratory viruses, that these normally obtain only temporary lodgement, only giving rise to colds when their host happens to be, as a result of some local stress, weather change or other circumstance, in a state of temporary vulnerability. It cannot be merely a matter of activation of an indigenous virus, as is seen with herpes simplex, for successive colds in an individual have been shown to be caused by different serotypes (Andrewes 1964).
I have referred to work by a number of workers in the laboratory at Salisbury. It would be very wrong to omit all mention of a succession of medical men who have been responsible for assessing the findings on the clinical side. The late Dr D K M Chalmers worked out the methods of handling our volunteers and these are substantially the same today; he was succeeded in turn by Dr T Sommerville, Dr A T Roden, Dr J Field and Dr M L Bynoe, the present clinician-incharge. Theirs has been no mean task. Many others have contributed likewise.
One may ask, finally, whether this twenty years' effort has been worth while. Colds, there is no denying it, are as prevalent as they were twenty years ago. But to say that all this work and all this money have been wasted is to take a very short-sighted view. One could not hope to solve the problem if one did not understand it, if one had no knowledge as to causation. We now know vastly more than we did twenty years ago, and we may I think justifiably claim that we have won the first battle. If we had not won it, we should be nowhere. We now have to go on and win the rest of the war. After the cultivation of rhinoviruses in human embryo kidney and fibroblast cells further 'common cold' viruses were found to exist. They could be detected by inoculating volunteers but did not multiply in any known tissue culture. It was thought that these viruses might multiply only in columnar ciliated cells such as are found in the human respiratory tract. About that time we heard of Dr B Hoorn, of the University of Lund, who had developed an improved organ culture method and had shown that influenza virus could be cultivated in human ciliated epithelium maintained in this way. He came to Salisbury and we demonstrated that representative strains of all the viruses known to grow in the human respiratory tract would also multiply in these organ cultures (Hoorn & Tyrrell 1965 , Tyrrell & Hoorn 1965 ). Many of these viruses so damaged the epithelium that ciliary activity ceased and this could be detected by microscopical examination of the cultures. It has now been shown that the majority of the viruses which do not grow in ordinary tissue cultures can be readily cultivated in organ cultures of the nasal or tracheal epithelium of human embryos (Tyrrell & Bynoe 1966) . Some of these are rhinoviruses which can be detected by inoculating organ culture fluids into fibroblast cultures (Tyrrell & Bynoe 1965) ; others can only be detected by observing the cilia of organ cultures (Hoorn & Tyrrell 1966) . One virus is ether-labile, and may well be a myxovirus; it does not affect the ciliary activity of organ cultures, but infected cultures are resistant to superinfection with other viruses, evidence of virus interference. There are minor differences between the clinical pictures produced by this virus and by rhinoviruses. Many of these 'new' viruses -are not completely characterized, and serological studies have not yet begun, but the whole situation is encouraging. Further technical improvements are needed because the present methods can be employed only on a limited scale and it is known that there are several viruses which still cannot be propagated.
There is epidemiological evidence that the viruses of respiratory disease spread by personto-person contact and early experiments at Salisbury showed that the air of a room in which children with colds were having a party was infectious for volunteers. The late Dr Buckland made quantitative studies of the mechanism of the spread of colds, tracing nasal and other secretions by labelling them with spores of Bacillus mycoides and producing experimental colds with an enterovirus, Coxsackie virus A21, which resembles a rhinovirus (Buckland & Tyrrell 1964 , Buckland et al. 1965 . He obtained several interesting results. First, most of the infectious material expelled by sneezing comes from the nose and is contained in blobs and drops of secretion which fall to the floor and become dried up and harmless. Little or no airborne virus is produced by coughing or talking; much more virus is rendered airborne by blowing the nose or sneezing, but even so it amounts to less than 0 1 % of the total expelled and is quite rapidly inactivated by drying. There are enormous differences in the amount of virus produced by different people whose colds are very similar clinically. Only a small proportion of them are likely to produce significant numbers of infected airborne droplets. One infectious dose of virus as a droplet is sufficient to infect a volunteer by inhalation. It is surprising that such viruses survive in a community at all and further study of the problem is obviously worth while. The Importance ofan Evolutionary Approach Colds and most other acute respiratory diseases are caused by parasites. We humans are accustomed to consider our parasites, especially bacteria and viruses, from our own human standpoint, that of the unwilling and injured host. Understandable as this is, there is much to be gained from a more broadly biological view of the associations. Each parasite belongs to a species of organism that has its own problems of survival, competition and reproduction. Like all other existing species of animal and plant, an unimaginable history of evolutionary adaptations has fitted it for the ecological niche where it now dwells and satisfies its need for food and reproduction. Competition for every niche is usually so intense that a species must be well adapted to possess it.
The evolutionary adaptive process is particularly well illustrated in parasitic species, some of which have evolved beautiful adaptations to their hosts. The life histories of malarial parasites, flukes and worms well illustrate such biological processes in a manner that has contributed to the control of the diseases that they cause. The present study was begun in the hope of better understanding the natural history of some bacterial and viral parasites of man from this biological viewpoint.
In a general practice in the west of England, where two doctors care for some 3,500 people, we have continuously recorded the illnesses of our patients for nearly twenty years. For four years some 350 of them voluntarily kept a daily record of the presence or absence of certain symptoms so that we were able to discover among other things what proportion of such diseases as colds were being brought to the notice of the general practitioner.
The Ecology ofSome Common Viruses Some parasites travel through the community manifesting their presence by causing a characteristic illness in almost every host. A visitation of the virus of measles, mumps or chickenpox is unmistakable. The illness is an inevitable reflection of their reproductive activity. These easily recognizable virus illnesses therefore made a good starting point for our natural history studies. Man is their natural and probably their only host,
